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3) Background

1) Abstract
Many of America’s cities were mapped by the Home Owners Loan Corporation (HOLC). This
practice led to structurally racist housing policies and practices, namely redlining. The practice
of redlining directed both public and private capital to native-born, white families and away
from Black, Latinx, and immigrant families that lived in these areas. While redlining is illegal
today due to the Fair Housing Act of 1968, its impact is still evident in the structure of many
U.S. cities including St. Louis (Hillier 2015). Today, redlined areas are particularly susceptible
to environmental injustices because laws, regulations, governmental programs, and policies
inadequately protect the marginalized minority groups living in these communities (Pulido
2015). To better characterize the undue environmental burden placed on the residents living
in these redlined communities, this project aims to analyze the spatial relationships between
historical HOLC redlining maps, modern-day demographics, and the present-day
environmental hazards such as brownfield sites, superfund sites, hazardous waste sites, and
PM2.5 concentrations found in these communities.

2) Introduction
St. Louis is an example of a major city that was mapped
using the HOLC guidelines. This practice started in the
1930s when the Home Owners’ Loan Corporation (HOLC)
divided cities into four different grades, labeled A, B, C,
and D, according to “residential security” (Moxley &
Fischer 2020). The grade indicates the level of security
for real-estate investments in that area. However this
system targeted low income and minority groups due to
the unwillingness of housing investors to give out loans
to the people in these neighborhoods. By withholding
mortgage capital it made it difficult for neighborhoods to
attract and retain families to the area. This practice
developed the first underwriting criteria for mortgages
and because of this federal policy minority inner-city
neighborhoods saw a rapid decay and isolation (Pulido
2015). Due to this isolation, redlined areas saw an
increase in sites that pose environmental issues to those
that live in the community. Although the practice of
redlining was banned in 1968, these environmental
implementations are still relevant and affect those who
live in the neighborhoods (Pulido 2015). To better
characterize the undue environmental burden placed on
the residents living in redlined communities in St. Louis,
this project explores the spatial relationships between
historical HOLC redlining maps, modern-day
demographics, and the present-day environmental
hazards.

Figure 1: Map of St. Louis showing HOLC grades and table
of 2010 Demographics (U.S. Census Bureau, 2010)

4) Methods

The city of St. Louis was founded in 1764 along the
Mississippi river. Originally established as a trade post for
the surrounding major rivers, the city soon grew into a hub
for travelers chasing the American dream by moving west,
giving the city the nickname “The Gateway to the West.”
Throughout history the city has grown into a large
metropolitan area; the city proper only accounts for
300,000 residents while the bi-metropolitan area is home
to 2.8 million. Throughout its history, there have been high
points including the completion of the Gateway Arch in
1965 and the first Cardinals season in 1808 and low points
such as having the highest murder rate per capita in the
U.S. since 2017 and riots in 2016 due to racial injustices.

To investigate the spatial relationships between HOLC redlined areas in St. Louis
to present-day environmental hazards, we first created an ArcGIS data repository
by searching for and collating publicly available GIS data and shapefiles. Below,
we have outlined our primary datasets:
1. 2010 census demographic data (block and tract data) (U.S. Census Bureau)
2. HOLC shapefile (Mapping Inequity - Nelson et al., 2021)
3. Prevalence of Asthma (CDC - 500 Cities, PLACES Project, 2021)
4. Brownfield, EPA Superfund Sites, Hazardous Waste Generators (CITATION)
5. 2010 predicted concentrations of particulate material (PM2.5) (CDC, 2021)
First, we created a base layer that contained the 2010 census demographic data
(block data) for the entire city (St. Louis City and County). We then overlaid the
HOLC shapefile onto this base map. Using the “spatial join” feature in ArcGIS, we
joined the two layers, which provided us with block-level demographic
information within HOLC map grade boundaries (Figures 2 & 3). This also
permitted us to do a qualitative analysis that examined the spatial relationship
between HOLC grades and present-day environmental hazards (e.g., brownfield
sites, EPA superfund sites, and Hazardous Waste Generators). To better quantify
these relationships, we used ArcGIS’s “tabulate intersection” function (see Tables
in Figures 2 and 3). We then shifted our attention to the census tract-level data
(see Figure 4). Again, we created a base map that contained the 2010 census
demographic data (tract-level data) for the entire city (St. Louis City and County).
Using the “Joins” feature in ArcGIS, we appended the prevalence of asthma data
(CDC) and the predicted PM2.5 data (CITATION) to the base map. This allowed us
to further investigate relationships between demographics, the prevalence of
asthma, and airborne particulate materials (PM) (Figure 4).

5) Results
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Figure 2 (Above-left): Map of St. Louis showing the spatial relationship between HOLC grades and Hazardous Waste Generators (citation, 2010)
Figure 3 (Above-right): Map of St. Louis showing the spatial relationship between HOLC grades, Brownfield sites, and EPA Superfund sites (citation, 2010)
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6) Conclusion

Figure 4 (Above): This series of maps shows the percent minority population at the census tract level (U.S Census Bureau, 2010) as well as
superfund and brownfield sites (FIG 3 Citation), the prevalence of asthma in adults over 18 (PLACES 2021), lastly the average predicted
concentrations of PM2.5 (CDC 2021) and the city’s airports and landing sites.
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Although this project is still incomplete and I plan on continuing this work, we have
identified the following preliminary conclusions:
● Despite being banned in 1968, our spatial analysis reveals that HOLC grades
continue to impact St. Louis. For example, Grade “A” areas are predominantly
populated by white residents, while Grade “D” areas are predominantly
represented by minority groups.
● Our analysis reveals that redlined HOLC grades (i.e., Grade D) appear to be more
susceptible to environmental hazards, including: hazard waste sites, brownfield
sites, and EPA superfund sites.
● The 2010 demographics suggest that minority communities continue to be
impacted by environmental hazards.
● Our spatial analysis further suggests that asthma is more common in minority
communities in St. Louis. While many factors may cause asthma, the higher
concentration of predicted PM2.5 in northern St. Louis points to one possible
factor.
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